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Description 

This invention relates to new camptothecin derivatives possessing anti-tumor activity (including 
carcinostatic activity) and to processes for their preparation. More particularly, this invention relates to new 
camptothecin derivatives having an aldehydr group or a functionally modified aldehyde group in the 7- 
position thereof and possessing anti-tumor activity with a J ow level of toxicity, as well as processes for their 
preparation. 

Camptothecin is a cytotoxic alkaloid isolated from the leaves and bark of Camptotheca accuminata 
(Nyssaceae), a plant native to China, which has a pentacyclic structure consisting of a characteristic fused 
5-ring system of quinoline (rings A and B), pyrroline (ring C), a-pyridone (ring D) and a six-membered 
lactone (ring E) and is distinguished by displaying a strong inhibitory activity toward biosynthesis of 
nucleic acids. In addition, camptothecin is a unique anti-tumor substance characterised by its rapid and 
reversible action and its lack of any cross-tolerance with the existing anti-tumor agents and by exhibiting a 
strong anti-tumor activity against experimentally transplanted carcinoma such as leukemia L-1210 in mice 
or Walker 256 tumor in rats. Although camptothecin is still regarded as one of the most potent substances 
possessing anti-tumor activity, the use of this compound itself for clinical treatments is significantly limited 
because of its high toxicity. 

Accordingly, a number of attempts have been made to reduce the toxicity of camptothecin, while 
maintaining its anti-tumor activity, by converting camptothecin chemically into its derivatives. The 
chemical modifications so far reported are mainly in relation to rings D and/or E of camptothecin, but the 
results of such modifications revealed only failure in maintaining the expected anti-tumor activity and a 
poor improvement in toxicity [J. Med. Chem., 19 (1976), 675]. From the chemotherapeutic point of view, 
therefore, it is of importance that the chemical modifications of camptothetin should be restricted to the 
rings A, B and C without effecting any change in the rings D and E which are considered to be one of the 
essential structural elements for the expression of the above mentioned characteristic biological activities. 

Except for a method of inserting a functional group at the 12-position of camptothecin reported in 1976 
which comprises a series of troublesome conversion and purification operations starting with nitration at 
the 12-position [P. Pei-chuang et al., Hau Hsueh Pao 33, (1975); Chem. Abstr. 84 (1976) 1 15629p], however, 
no success was reported until 1979 in connection with the introduction of a functional group in 
camptothecin in a moiety involving the rings A, B and C. This is probably attributable to the reasons that 
camptothecin itself is only sparingly soluble in various organic solvents and that since camptothecin 
possesses heterocyclic rings in its molecule it is resistant to the so-called electrophilic reactions 
conventionally carried out on aromatic rings. 

We have previously found together with co-workers a process for introducing a hydroxymethyl group 
into the 7-position of camptothecin efficiency in a single step and we have prepared a number of new 
camptothecin derivatives possessing anti-tumor activity with slight toxicity from 7-hydroxy methyl - 
camptothecin obtained according to the above process (Japanese Laid-open Patent Applns. Nos. Sho. 56- 
12391, 56-12392, 56-12393 and 56-12394; USSN 166,953; DOS 30 26172). However, the types of 
camptothecin derivatives prepared according to these processes are still limited. 

For further research on the relationship between the substituents in camptothecin derivatives and anti- 
tumor activity and/or toxicity, therefore, there is still a great demand in this field for developing further new 
classes of camptothecin derivatives possessing a low level of toxicity whilst maintaining the inherent anti- 
tumor activity by chemically modifying 7-hydroxymethylcamptothecin in a single step without destroying 
the structure of the rings D and E in the camptothecin molecule. 

With a view of preparing new 7-substituted camptothecin derivatives possessing the inherent anti- 
tumor activity of camptothecin with an extremely reduced toxicity, the present inventors have made further 
researches for chemically modifying the hydroxymethyl group existing in the 7-position of camptothecin, 
taking careful attention to the chemical modifications lest any destruction should occur in the structure of 
the rings D and E. We have found surprisingly that the 7-hydroxymethyl, 7-aIkoxymethyl or 7-dialkoxy- 
methyt groups in camptothecin can be converted into a 7-formyl(aldehyde) group in a single step without 
attacking the rings D and E and that the 7-formyl group in the resultant camptothecin derivative can be used 
for the preparation of various functionally converted aldehyde derivatives according to the methods known 
per se. 

We have now developed new 7-substituted camptothecin derivatives which possess a good anti-tumor 
activity and good absorbability in the living body with very low toxicity, as well as processes for the 
preparation of such new 7-substituted camptothecin derivatives and a new process for converting a 7- 
hydroxymethyl group in camptothecin into a 7-formyl group or its acetal group. 

In accordance with the present invention, there are provided new 7-substituted camptothecin 
derivatives of the general formula: 
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where R represents — CHO, — CH^OR" CH/drm nr_ru m v i. 

from 1 to 6 carbon atoms o^Z^SC^^ " '! 8 '° Wer alkyl ^ havi "9 
thereof, R" is a phenylalkyl qrouo 3wtam i J TTl . ° 3 C ! rbon atoms in the alkvlene moiety 
a hydroxy! group o^^S^^ l ^ C "!?-« th9 alkylene moiet V thereof ' and X h 
atom or a lower Xl grou , havin Z ? t * I 0r d,ffer9nt and 9a <* represent a hydrogen 

the availability of alkanote as alkyffinc f£^^ffi?2Z? i"? 2 - me *hylpentyl groups. In view of 
isopropyl and I n-butyl groups Tte a kE 9r ° UpS are meth y'' 

may be linear or hMw^^J^^ ' ,0 3 ««" a " d 
group is a phenyl group which may be subsXad Z 1. ' enz V |and P hen «hyl groups. A preferred aryl 

halogen atoms. The amino-alM pSSSSfJT mZJTJT T" 8 ' !° W6r a,kyl grou P s ° r 
The acyl group is preferably a m^Sh^Sto^^ carbon atoms and may be linear or branched. 

benzoic acid which may be subXed by a fi£ 9 ^ 1 10 6 ° arb ° n 8,0ms or 
atom. When R' and R* each represent a lowe aZ 2 Si ^ a™"P-nitro group and/or a halogen 
an alkylene group and may foVm a iSffi^^'T^^^^tofcrn 
nitrogen atom to which Z w ^ iKkl^^ T^" 0 9roup ,0 9 ether with ,h9 
atoms such as nitrogen, o*gen m Kur^on? 9 " bS mt9rrUp,ed by ona or two h9t9ro 

sligh^lc^ Possess antitumor activity with 

7- d i°utoxymethyl M mptothecin, ^ denvatives of the present invention are 

camptothecin-7-aldehyde hydrazone^ clmnLZwn i I ft , cam P toth ^»-7-aldehyde oxime, 
aldehyde phenyl-hydraLnr«mpTothe^772r rf : ^ methylhydrazone ' "Whecln* 
aldehyde thiosUcarbazon^ camptothecin-7- 
hydrezone with ^mino^methvloSzin^ ^Z£SP s 1 e ™ ca J rbazone > camptothecin-7-aldehyde 

hydrazide. «mplotha£SK ^T? ^ PVridinium acet0 " 

aldehyde hydrazone with UminoZaiS ^ethylam.noacetohydrazide, camptothecin-7. 

with an acid such as hydrochloric acid or an Sim Lil =n,i° ° d ; add,t,0 _ n , and <l«»t«nafy salts thereof 

new 7-substituted SSSEK ^ f0r «" preparatio " °<» 9 

In one embodiment of the process, camptothecin-7-aldehyde of the formula: 
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" ^1^^ ">*• o-o* reagent 

acids and organic &l£&*a& m J?^Z^ ' ^ °' mineral <<" ^anic) 
mineral or inorganic acids are sulfuric acfc I hvd orM„ri! = ^f." 31 ^ agents. Examples of the 
hydroiodic acid. Such acid is preft S used as a fnll^' 0 " 1 * acid ' P erch, °* «id and 

camptothecin is added. A solution of the^^S^^^ ,ol "f«» n ,«« which '-hvdroxymethyl- 
reflux for a given period of time Examolm J*,.. ? • ,cam P tothecin thus formed is then boiled under 
Phonic acid,chloroaceticacid^^^ as acetic acid, 

su Home acid, methanesulfonic acid and •thmSS^d^E^?'-" l,,bnta 8CidS Such 88 
solvent, for example, a polar solvent such as Z1Z ? ^-JT es / catl0n,ca 9ents are preferably used in a 
dioxane or tetrahydrofuran. When Sc £ or a S Ka?™ S!25? m ""i 1 alC ° h0 ' S ' di ™ lh i'f°xl2e 
an organic acid also functions as a solvent. ScamS^ lSS^K "h** Ca ?° niC fea9ent ' such 
canonic reagent include boron trifluoride etherate alumin^M ^ ] Ch . may be used « another type of 
In this case, the Lewis acid is used in 5-1 fmolar ^ 

• dioxane, tetrachloroethane or diglyme and the raalt u£t V 1? aprotlc solvent 8Ueh a « nitrobenzene 
organic acid halides which may be used as Si To £r * preferab * COnducted at W-1WC Example o 
chloride and phenylacetyl chforide. nlh s Sse the orX° fl f!" 8 " 1 include P-t°<uenesu IfonJ 
molar amount in a polar solvent such as dfmf fh^ 9 ^' C f C,d ch,orlde is US8 d Preferably in a 5-10 
the reaction is preflably cS d out « ^ 

employed for chlorination such as imS^^SS^S^ TOP ? 9Xample ' rea 9 ents usually 
^.Phenylphosphine-carbon tetrachlorid ^ car a ?sn?usedl Si^' -"^ phos P h °«* trichloride or 
halogenating agent is preferably used in a 5-io mrl, , Catlon,c rea 8 ent ln th is case, such a 

«*" h earned out Ji^^jStaiw^ " 3 ^ SUCh " Pyridine or *"™J 

and JSR^r^^ sssrT under reduced — 

-vtS a^ can be 

is indeed novel and has not been known WtaK^h?*?. ♦ B,nfl 89 / nt Sucn as oxidizin 9 method 
heterocyclic compounds such as hydr^meSuSe """" ° f °""' narv pr ' ma ^ alcoh °' a or 

7-hydroxymethylcamptothecin used as th« „- .... 
prepared in one step from the^aturally occurring mLZTI* ' " m , [ embodiment can be readiiy 
camptothecins synthetically obtained, accoXg to ffilSS? "f? c , orres P°"°"ing (-)- and dl- 
Appln. No. 56-12391 (USSN 166,963; DOS 30 26 172) Japanese ^'^P 6 " Pa *nt 

P T "< is effete as an anti-tumor agent 

^ .--P^y*.^ in an excess SilltJSS^^ « JoT/iS 

rdr^-" an active amino 

mod,fy lng ,he carbony, fanction of - ,S 3 USUal ™nner for chemically 

camptothecin derivatives of the general formula: Precsely, various new 7-substituted 
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is where X is as previously defined as well as quaternary salts thereof, are prepared by reacting 
camptothecin-7-aldehyde or an acetaf thereof with an active amino compound of the general formula: 

H 2 N — X III) 

20 wherein X is as previously defined, in a manner known per se and optionally treating the resultant product 
with a quaternizing agent. 

Examples of the active amino compound of the general formula (II) include hydroxylamine; hydrazine 
derivatives such as hydrazine itself, methyl hydrazine, ethyl hydrazine, phenylhydrazine, p-bitrophenyl- 
hydrazine, 2,4-dinitrophenyihydrazine and p-toluene-sulfonylhydrazine, N-aminoguanidine, 1-amino-4- 

25 methylpiperazine; Girard reagents such as N,N-dimethylglycinhydrazide hydrochloride, trimethyl- 
ammonium acetohydrazide chloride, pyridinium acetohydrazide chloride and N-aminohydantoin; 
isonicotic acid hyrazide; semicarbazide derivatives such as semi-carbazide, phenylsemicarbazide and thio- 
semicarbazide; semioxazoline. Camptothecin-7-aldehyde is reacted according to a method known per se 
with the active amino compound preferably in an appropriate solvent such as methanol, ethanol, pyridine, 

30 acetic acid or a mixture of ethanol and pyridine at a temperature ranging from room temperature 80°C. If 
the active-amino compound is in the form of a salt such as the hydrochloride or sulfate, the reaction will be 
conducted in pyridine or together with a base such as sodium acetate, triethyiamine or pyridine in an 
amount equivalent to the acid contained in the salt so that the active amino compound may be reacted in 
the free form with camptothecin-7-aldehyde. In the reaction of camptothecin-7-aldehyde with hydroxyl- 

35 amine, camptothecin-7-aldoxime, camptothecin-7-aldoxime in E-form and Z-form are obtained almost in a 
ratio of 1:1. Camptothecin-7-aldehyde hydrazones obtained by the reaction with 1-amino-4-methyl- 
piperazine or a Girard reagent can be dissolved in water by quaternizing their 
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moiety with a quaternizing agent such as hydrochloric acid or a similar inorganic acid or an alkyi halide. 

A variety of new 7-substituted camptothecin derivatives of the general formula (I") are also useful as 
anti-tumor agents with low toxicity. 

In another embodiment of the process of this invention 7-phenylalkoxymethyi- and 7-dialkoxy- 
50 methylcamptothecins of the general formulae: 
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R'-OH or R"-OH 

(III) 

wherein R' and R" have the same meaning given above 
. The lower alkanols of the general formula (III) inr?,',H a « 

isopropenol, n-butanol, isobutanol tart ! I , for example ' methanol, ethanol nrooanol 
" hexamol and 2-ethylbutanol. mSatiia o '2 he S, a W isoamyl •'^'t.rt.^Kut 
alcohol and phenylpropanol. Examples o the EffSSfi ^' 9Xampl9 ' ben2 V' al «> hol < pS M 
sutfunc acd hydrochloric acid, hydrobromic acid t?S«£,*" "2*?" are mineral acid8 such as 

^PHenyS in a lower 

ac.d at a temperature of from room temoeratu™ to La! ! ♦ ' ,n the pr858nC8 of tn e above mentioned 
amount or several molar equivaZ amoul T 7 *1 t9mp ! rature ' Wf »en the acid is used in a caSS 

» preferentially. On the other'hand w h "X ^SdS n hylCampt ° ,hecin is Stained excl S y o 
equivalent amount, together with a pheS foS J[y^ Smou ^ e ^^^50-2SoZlZ 
camptothecin is obtained exclusive!? o pree SaHv inT' 3 " ~° H ' 8 7 -P h «nylalkoxymethy 
camptot neeinanda7*lko>ryme^ * e 9Vent that both a 7-dialkoxyme hv - 

f an r t P m ur fied W subjecting! rjfen pSSSS "JKS™"'!'' both praducts «" * SI 

««°iT a ° 9raphV - 71,9 7 ^«'^e«hyLnSSidh Z oS °f w Phy 0 " 8i,ic8 or hi 9 h fl"W 
acetal of camptothecin-7-aldehyde which as TdesSJ „,! obta ned has 8 ^cture corresponding to an 

of camptothecin-7-aldehyde, is obtainable in a h oh !i fl te 0U f V T respect t0 the *"«hJr modification 

J* 7 f converted with a cheap reagent 
surpns.ng that T-hydroxymethylcamptothSr Ian te^T*"?' in 9 sin 9 le » * indeed 
Sh^T!? 8 ,0 an aC8ta ' of ^P^n?7id2S B ?!l , ^ ,? .^^'^^V'camptothecin 
mefoodismdeednoveUsinthefiretlvmentS us,n 9 an V oxidi a'ng agent Such 

the tfeatment of ordinary primary 2h7s S !" "? b69n known h «" 8 «° *ve 

.The present invention is of particular sfaniS L C ? mpound sucn " hydroxymethylquinoline. 
der.vat.ves useful as M^r^SS^Zt^^- 9 " Umb9r of new ™Pto*3n 

Sf?? s ? s ^^ " — - * - - 

boiled under reflux for 30.5 hours. The reaction mhS!? * ? Whole t0 8 solution - The solution was 
-ce water ,500 ml) and ^lS^^^^J^ h ^^^SSZ 
aqueous phase and the CHCI. phase was rn hV.. . solld subst8n « insoluble in both of the 

"nSS^^ 

E°» 9 - 8 -^^^ 

Yellow prismatic crystals 

J-y?^ 6 * ' (de&) (from P8 "»ne). 
iis IR^ cm : 3350, 3080, 2960, 2925 , 2860 , ,750 dactone), 1690 ,CHO,. 1655 (lactam,, 1600, 1460 1 225 

^'■^ 
MS: m/e 376(M + ] {C2,H 16 N 2 O s =376). 
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Example 2 

7-hydroxymethylcamptothecin (200 mg, 0.529 m-mol) was dissolved in acetic acid (100 ml) and the 
solution was boiled under reflux for 5.5 hours. Th reaction mixture was concentrated until dryness under 
reduced pressure and th residue was subjected to separation and purification by way of column 
5 chromatography (CHCI 3 ) on silica gel (30 g) whereby 7-acetoxymethylcamptothecin (19 mg, yield: 8.5%) 
and camptothecin-7-aldehyde (135 mg, yield: 67.8%) were obtained. 

Example 3 

7-Hydroxymethylcamptothecin (100 mg, 0.264 m-mol) was suspended in tetrachloroethane-dioxane 
10 (30 ml— 20 ml). Boron trifluo ride-ether (500 ul, about 3.96 m-mol) was added to the suspension and the 
whole was boiled under reflux for 14.5 hours. The reaction mixture was concentrated until dryness under 
reduced- pressure and the residue was suspended in water (100 ml) and extracted with chloroform 
(100 mix 3). The chloroform layers were combined, dried over magnesium sulfate, filtered and 
concentrated until dryness under reduced pressure. The residue was purified by way of column chromato- 
'5 graphy (chloroform) on silica gel whereupon 26 mg (yield: 26.1%) of camptothecin-7-aldehyde was 
obtained as yellow crystals. 

Example 4 

7-Hydroxycamptothecin (378 mg, 1 m-mol) was dissolved in pyridine (200 ml) while warm. 
20 p-Toluenesulfonyl chloride (950 mg, 5 m-mol) was added to the solution and the mixture was stirred for 4.5 
hours at 80— 90°C The reaction mixture was concentrated until dryness under reduced pressure and the 
residue was subjected to separation and purification by way of column chromatography (CHCI 3 ) on silica 
gel whereby 255 mg (yield: 68.7%) of camptothecin-7-aldehyde was obtained as a yellow solid. 

25 Example 5 

7-Hydroxymethylcamptothecin (100 mg, 0.264 m-mol) was dissolved in pyridine (50 ml) and dimethyl- 
formamide (50 ml). Phenylacetyl chloride (200 mg, 1.29 m-mol) was added to the solution and the mixture 
was stirred for 6 hours at 90— 100°C. The reaction mixture was concentrated until dryness under reduced 
pressure and the residue was subjected to separation and purification by way of column chromatography 

30 (CHCI 3 ) on silica gel whereby 7-phenylacetoxymethylcamptothecin (74 mg, yield: 56.5%) and 
camptothecin-7-aldehyde (19 mg, yield: 19.1%) were obtained. 

Example 6 

7-Hydroxymethylcamptothecin (100 mg, 0.268 m-mol) was suspended in dioxane-chloroform 
3S (15 ml— 7 ml). Phosphorus oxychloride (0.5 ml, 5.37 m-mol) was added to the suspension and the mixture 
was boiled under reflux for 2 hours. The reaction mixture was concentrated until dryness under reduced 
pressure and the residue was subjected to separation and purification by way of column chromatography 
(CHCI 3 ) on silica gel whereby 34 mg (yield: 34.2%) of camptothecin-7-aldehyde was obtained as a yellow 
solid. 

40 

Example 7 

7-Hydroxymethylcamptothecin (100 mg, 0.264 m-mol) was suspended in dioxane-chloroform 
(75 ml— 25 ml). Thionyl chloride (680 mg, 5.71 m-mol) was added to the suspension and the mixture was 
boiled under reflux for 14 hours. The reaction mixture was concentrated until dryness under reduced 
.4^ pressure and the residue was purified by way of column chromatography (chloroform) on silica gel 
: whereby 57 mg (yield: 57.2%) of camptothecin-7-aidehyde was obtained as a yellow solid. 

Example 8 

7-Hydroxymethylcamptothecin (200 mg, 0.529 m-mol) was dissolved in dimethy (forma mide (150 ml) 
so while warm. Triphenylphosphine (700 mg, 2.67 m-mol) and carbon tetrachloride (300 ul, ca. 3.11 m-mol) 
were added to the solution and the mixture was stirred for 10 hours at 95— 100°C. The reaction mixture was 
concentrated until dryness under reduced pressure and the residue was subjected to separation and 
purification whereby 101 mg (yield: 56.4%) of camptothecin-7-aldehyde was obtained as a yellow solid. A 
small amount (about 20 mg) of 7-hydroxymethylcamptothecin was recovered. 

55 

Example 9 

7-Hydroxymethylcamptothecin (100 mg, 0.264 m-mol) was suspended in methanol-dioxane (20 
' ml— 20 ml) and cone, sulfuric acid (3 ml) was added to the suspension to form a solution. The mixture was 
- boiled under reflux for 35 hours and then concentrated until dryness under reduced pressure. The residue 
so was leached with H 2 0 (100 ml) and then extracted with CHCI 3 (100 ml x 3). The CHCI 3 phase was dried 
with MgSO*, filtered and concentrated until dryness under reduced pressure. The residue was subjected to 
separation and purification by way of column chromatography (CHCI 3 ) on silica gel whereby 7-dimethoxy- 
methylcamptothecin (19 mg, yield: 17.0%) and 7-methoxymethylcamptoth cin (40 mg, yield: 38.6%) were 
obtained. 

65 Analytical data of these products are as follows: 
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(1 ) 7-methoxymethyIcamptothecin 
light yellowish white needle crystals 

M.P. 252—257° (dec.) (methan l-chloroform). 
IR vSicm" 1 : 3350, 2920, 1755, 1655, 1600, 1115, 760. 
5 NMR (DMSO-d 6 ) 5: 0.94 (3H f t, J=7 Hz), 1.88 (2H # q, J=7 Hz), 3.31 (3H, s), 5.20 (2H, s), 5.36 (2H, s), 5.46 
(2H, s), 6.51 (1H, s, D 2 0 exchangeable), 7.39 (1H, s), 7.60—8.30 (4H, m). 
MS: m/e 392 [NT] (C„H 20 N a 0 8 =392). 

(2) 7-dimethoxymethylcamptothecin 
light yellowish white needle crystals 

10 M.P. 222—224° (dec) (n-hexane-chloroform). 

IR vSPicm- 1 : 3340, 2950, 2920, 1750, 1655, 1440, 1155, 1050, 750. 

NMrTcDCI,) 6: 1.05 (3H, t, J=7 Hz), 1-30 (2H, q, J=7 Hz), 3.40 (3H, s), 3.41 (3H, s>, 5.29 (1H, d, J-16 Hz), 
5.49 (2H f s), 5.77 (1H, d, J-16 Hz), 6.25 (1H, s), 7.67 (1H, s), 7.67-6.34 (4H, m). 
MS: m/e 422 [M + ] {C 23 H 22 N a 0 8 =422). 

15 

Example 10 

7-Hydroxymethylcamptothecin (200 ml, 0.529 m-mol) was suspended in ethanol (20 ml) and cone, 
sulfuric acid (6 ml) was added to the suspension to form a solution. The solution was boiled under reflux for 
7 hours and the reaction mixture was concentrated until dryness under reduced pressure. The residue was 

20 leached with H a O (500 ml) and extracted with chloroform (200 ml x 3). A solid insoluble to both of the 
aqueous phase and the chloroform phase was collected by filtration (recovery of 7-hydroxymethyl- 
camptothecin). The chloroform layers were combined, dried over MgS0 4 and concentrated until dryness 
and the residue was purified by way of column chromatography (CHCI 3 ) on silica gel whereby 7-diethoxy- 
methylcamptothecin (24 mg, yield: 16%) and 7-ethoxymethylcamptothecin (27 mg, yield: 20.7%) were 

25 obtained. A small amount of 7-hydroxymethylcamptothecin was also recovered (79 mg in total amounts 

recovered). 
Analytical data: 

(1) 7-ethoxymethylcamptothecin 

Light yellowish white needle crystals 
30 M.P. 139—142° (ethanoi-chloroform). 

IB y™r cm" 1 : 3400, 2950, 2920, 2860, 1 745, 1 655, 1 600, 1 230, 1 1 55, 760. 

NMR (COCU) 6: 1.04 (3H, t, J =7.3 Hz), 1.38 (3H, t, J=6.8 Hz), 1.83 (2H, q, J=7.3 Hz), 3.81 (2H, q, J=6.8 
Hz), 5.18 (2H, sK 5.27 (1H, d, J=16.6 Hz), 5.43 (2H, s), 5.76 (1H, d, J =16.6 Hz), 7.65 (1H, s), 7.65-8.28 (4H, mj. 
MS: m/e 406[M + ] (C 23 H 22 N a O 8 =406). 
35 (2) 7-diethoxymethylcamptothecin. 

Light yellowish white needle crystals. 
M,P. 223—224° (dec.) (ethanol). 
IR v|SSt cm" 1 : 3400, 2960, 2920, 2880, 1740, 1655, 1600, 1155, 1050, 765. 

NMR (CDClj) 6: 1.17 (3H, t, J=7.3 Hz), 1.26 (3H, t, J«6.8 Hz), 1.28 (3H, t, J=6.8 Hz), 1.90 (2H, q, J=7.3 Hz), 
40 3.70 (4H, m), 5.29 (1H, d, J=16 Hz), 5.50 (2H, s), 5.76 (1H, d, J-16 Hz), 6.36 (1H, s), 7.66 (1H, s), 7.64-6.87 
(2H, m), 8.1&-8.39 (2H m). 

MS: m/e 450 [M + ] <C a5 H 26 N a O 6 =450). 

^Example 1 1 

45 Camptothecj^-aidehyde (200 mg, 0.532 m-rnol) was dissolved in ethanoi (50 ml). Boron trifluoride- 
ether (1 ml) was-added to the solution and the mixture was boiled under reflux for 3.5 hours. The reaction 
mixture was concentrated until dryness under reduced pressure and the residue was shaken with water 
(100 ml) and chloroform (100 ml). The aqueous phase was further extracted with chloroform (100 ml). The 
chloroform layers were combined, dried over magnesium sulfate, filtered and concentrated until dryness 

so under reduced pressure. The residue was purified by way of column chromatography (10% n-hexane- 
chloroform) on silica gel whereby 209 mg (yield: 87.3%) of 7-diethoxymethylcamptothecin was obtained as 
yellowish white crystals. 

Example 12 

55 7-HydroxymethyIcamptothecin (50 mg, 0.132 m-mol) was suspended in n-butanol (40 ml). 
Concentrated sulfuric acid (2 drops) were added to the suspension and the mixture was boiled under reflux 
for 30 minutes. The reaction mixture was concentrated until dryness under reduced pressure and the 
residue was leached with water (100 ml) and extracted with chloroform (100 ml x 3). The chloroform 
layers were combined, dried over MgSO* filtered and concentrated until dryness under reduced pressure. 

go The residue was purified by way of column chromatography (CHCI 3 ) on silica gel whereby 26 mg (yield: 
38.7%) of 7-dlbutoxymethylcamptothecin was obtained as light yellowish white crystals. Analytical data of 
this product were as shown below. 

M.P. 107—111° (n-hexane-chloroform). 

|R v£i cm' 1 : 3400, 2950, 2930, 2860, 1750, 1660, 1610, 1590, 1155, 1050, 765. 
65 NMR (CDCIJ 5: 0.88 (6H, t, J=7Hz), 1.11 (3H, t, J=7 Hz), 1.14—1.79 (8H, m), 1.90 (2H, q, J=7 Hz), 3.57 
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<4H. m). 5.29 (1H, d, J=16 Hz), 5.50 (2H, s), 5.77 (1H. d, J-18 Hz), 6.36 (1H, s). 7.68 OH. si. 7.50-7.80 (2H, m), 

8.20—8.40 (2H, m). 

MS: m/e 506 [M*] (C M H M N a O e =506). 

5 Example 13 

Camotothecin-7-aldehyde (350 mg, 0.93 m-mol) was dissolved in a mixture of ethanol (70 m I) and 
pyridinTd Senile warm. Hydroxyzine hydrochloride (200 mg, 2.88 m-mol) was added to the solution 
and he mixture was refluxed for 30 minutes. After allowing the mixture to stand for cooling, the 
^ecioitated crystals were collected by filtration and dried under reduced pressure whereby 315 mg (y.eld: 
>o K S camptomrcin 7-aldehyde oxime was obtained. By concentrating the filtrate untrt dryness, 
additional 17 mg (4.7%) of this product was obtained. 
M.P. 255— 257°C (dec). 

■p„KBf Pm -1. 3300 2970 1740, 1655, 1590, 1155, 1005,763. 

NMR"DMsd-d 6 ) I i ppm- 0.90 (3H, t, J=7.5 Hz), 1 .92 (2H, 1, J=7.5 Hz), 5.34 (2H, s), 5.43 (2H. s), 7.63 (1H, 
<S s), 7.75-8.34 (4H, m), 9.26 (1H, s), 12.54 (1H, s). 
MS: m/e 391 [M*] (C„H l7 N 3 0j=391). 

Example 14 



bxampie i« 

r B mntothecin-7-aldehvde (150 mg, 0.399 m-mol) was dissolved in a mixture of ethanol (40 ml) and 
20 p V rid?nT(3 ^rnf) while waSi Hydrazine hydrate.000 mg, 1.6 m-mol) was added to this so ut on and the 
^Yxt re was refluxed for 15 minute, After allowing the mixture to stanc [for coc , ng P«^*£«* 
were collected by filtration and dried under reduced pressure whereby 110 mg {71.0% \ o camptothecm 7 
aldehyde hydrazine was obtained. By concentrating the filtrate until dryness, additional 15 mg (9.7%) of 
this product was obtained. 
25 M.P. 262—265*0 (dec). 

[R vjJi cm" 1 : 3400, 2980, 1755, 1655, 1590, 1160, 1045, 763. 

Example 15 * 

CamDtothecin-7-aldehyde (50 mg, 0.133 m-mol) was dissolved in a mixture of ethanol 20 ml) and 
so pyridinTrXhil^ warm. Methylhydrazine (100 mg, 2.17 m-mol) was added to the solution and he 
Kre wasTefluxed for 30 minutes. After concentrating the mixture until dryness under reduced pressure 

with ethanol and the precipitated crystals were collected by filtration whereupon 
4Q mg (74.4o /o ) of camptothecin-7-aldehyde methylhydrazine was obtained. 

M.P. 203— 205°C (dec). 
tft \q wKB r p m -i. -?250 2950 1740 1650, 1500, 1370, 1150, 1030, 760. 

35 ^Sa^SlSSi A C W6 OH, t! J =7 Hz), 1 .88 (2H q, J=7 Hz), 3.1 I j U3H d. J-4 Hz), 5.35 (2H, 

s), 5.40 (2H, dxd, J-14 Hz), 6.25 (1H, bs), 7.43 (1H, s), 7.5-8.8 (4H, m), 10.15 (1H. bs). 
MS: m/e 404 [M*]. 

40 Example 16 

Camotothecin-7-aldehvde (40 mg, 0.106 m-mol) was dissolved in a mixture of ethanol 15 ml) and 
pyridineTm whl f wa/m. Phenylh^drazine hydrochloride (25 mg, 0.173 , -n-mol] I and .odium acetate 
n5ma 0 208 m-mol) were added to the solution and the mixture was refluxed for 10 minutes. After 
SS^2SZ\a stand for cooling, water (15 ml) was added thereto and the precipitated crystals 
« wSrcollected by filtration whereby 35 mg (70.9%) of cam P tothecin-7-aldehyde phenylhydrazone was 
■ obtained. 

M.P. 205— 208°C (dec). ^ _, cn 

IR v** cm* 1 - 3240 1735. 1655, 1600, 1530, 1495, 1255, 1157, 750. 

LWci^DMSoije ppm: 0.97 (3H, t. J=7 Hz), 1.90 (2H, q, J=7Hz). 5.44 (2H, dxd, J=16 Hz), 5.48 
so (2H, s), 6.90 (1 H, bs), 7.0-8.9 (9H, m). 7.48 (1 H, s), 1 1 .24 (1 H, s). 
MS: m/e 466 [M*]. 

Example 17 

Camptothecin-7-aldehyde (50 mg, 0.133 m-mol) was dissolved in a mixture of ethanol (15 m il) and 
55 pyridine (1 ml) while warm. Acetic acid (2 ml) and 2,4-dinitrophenylhydraz.ne 50 mg, 0.253 n™^™* 
added to the solution and the mixture was refluxed for 30 minutes. After allowing the mixture to > stand for 
cooling, the precipitated crystals were collected by filtration whereupon 60 mg (81.1%) of camptothec.n-7- 
aldehyde 2,4-dinitrophenylhydrazone was obtained. 

M P 262-™264°C (dec ) 

60 IR v£i cm" 1 : 3520, 3270, 2880, 1720, 1655, 1590, 1500, 1320, 1220 1135 825 765 

NMrHcDCI 3 -DMSO-de> 6 ppm: 0.97 (3H, t, J=7 Hz), 1.89 (2H, q, J-7 Hz), 5.43 (2H, dxd, J-16 Hz), 5.47 
(2H, s), 7.46 (1H, s), 7.6-8.9 (7H, m), 9.86 (1H, s), 12.13 (1H, s). 
MS: m/e 556 [M*]. 
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Example 18 

Camptothecin-7-aldehyde (100 ml, 0.27 m-mol) was dissolved in a mixture of ethanol (40 ml) and 
pyridine (3 mt) under warming. 1-Amino-4-methylpiperazine dihydrochloride mon hydrate (100 mg, 0.49 
m-mol) was added to th solution and the mixture was refluxed for 30 minutes. After allowing the mixture 
5 to stand for cooling, the precipitated crystals were collected by filtration and dri d under reduced pr ssure 
whereupon 120 mg (82.6%) of camptothecin-7-aldehyde 4-methylpiperazinohydrazone hydrochloride was 
obtained. 

M.P. 250°C (dec). 

IR vjK cm' 1 : 3400, 2950, 2650, 2580, 2450, 1743, 1655, 1600, 1545, 1370, 1155, 970, 763. 
10 This hydrochloride was treated with a 15% aqueous solution of sodium carbonate and the precipitate 
was extracted with chloroform. The chloroform phase was dried over magnesium sulfate and concentrated 
until dryness whereby the free hydrazone was obtained quantitatively. 

NMR (CDCI 3 ) 6 ppm: 1.05 (3H, t, J=7 Hz), 1.89 (2H, q, J=7 Hz), 2.44 (3H, s), 2.72 (4H, t), 3.53 (4H, t), 5.41 
(2H, s), 5.51 (2H, dxd, J=16 Hz), 7.62 (1H, s), 7.4-8.3 (5H, m). 
15 MS: m/e 473 [M + J. 

Example 19 

Camptothecin-7-aldehyde (100 mg, 0.266 m-mol) was dissolved in a mixture of ethanol (40 ml) and 
pyridine (3 ml) while warm. Pyridinium acetohydrazide chloride (50 mg, 0.269 m-mol) was added to the 
20 solution and the mixture was refluxed for 30 minutes. After allowing the mixture to stand for cooling, the 
precipitated crystals were collected by filtration and dried under reduced pressure whereby 80 mg (55.1 %) 
of a hydrazone of camptothecin-7-aldehyde with pyridinium acetohydrazide chloride was obtained. 

M.P. 255°C (dec). 

IR vSi cm" 1 : 3440, 3050, 2950, 1740sh, 1700, 1665, 1595, 1155, 765. 

25 

Example 20 

Camptothecin-7-aldehyde (30 mg, 0.080 m-mol) was dissolved in a mixture of ethanol (10 ml) and 
pyridine (1 ml) while warm. Thiosemicarbazide (27 mg, 0.296 m-mol) was added to the solution and the 
mixture was refluxed for 3 hours. After concentrating the mixture until dryness under reduced pressure, the 
30 residue was washed with ethanol and the precipitated crystals were collected by filtration and dried under 
reduced pressure whereby 28 mg (78.3%) of camptothecin-7-aldehyde thiosemicarbazone was obtained. 
M.P. 263°C (dec). 

IR v££, cm" 1 : 3250, 3180, 2970, 1740, 1650, 1590, 1395, 1280, 1155, 830, 760. 

NMR (DMSO-de) 6 ppm: 0.89 (3H f t, J=7 Hz), 0.95 (2H, q, J=7 Hz), 5.43 (2H, s), 5.62 (2H, s), 7.37 (1H, s), 
55 7.8—8.8 (6H, m), 9.10 (1H, s), 11.88 (1H, s). 

Example 21 

Camptothecin-7-aldehyde (40 mg, 0.106 m-mol) was dissolved in a mixture of ethanol (10 ml) and 
pyridine (1 ml) while warm. Semicarbazide hydrochloride (15 mg, 0.134 m-mol) was added to the solution 
40 and the mixture was refluxed for 30 minutes. After allowing the mixture to stand for cooling, the 
precipitated crystals were collected by filtration, washed with ethanol and dried under reduced pressure 
whereby 42 mg (91.2%) of camptothecin-7-aldehyde semicarbazone was obtained. 

M.P. 280°C (dec). 

IR vHi cm* 1 : 3480, 3300, 1740, 1690, 1655, 1585, 1400, 1100, 760. 

NMR (DM$0-d 6 ) 5 ppm: 0.90 (3H, t, J=7 Hz),1.88 (2H, q, J=»7 Hz), 5.43 (2H, s),'5.53 (2H, si, 6.65 (2H, bs), 
7.35 (1H, s), 7.^-8.3 (4H, m), 8.86 (1H, s), 10.85>1H, s). 

Example 22 

Camptothecin-7-aldehyde (200 mg, 0.532 m-mol) was dissolved in ethanol (50 ml) and boron 
60 trifluoride-ether (1 ml) was then added to the solution. The mixture was boiled under reflux for 3.5 hours. 
The reaction mixture was concentrated until dryness under reduced pressure and the residue was shaken 
with water (100 ml) and chloroform (100 ml). The aqueous phase was extracted with additional chloroform 
(100 ml). The chloroform layers were combined, dried over magnesium sulfate, filtered and concentrated 
until dryness under reduced pressure. The residue was purified by way of column chromatography (10% n- 
55 hexanechloroform) on silica gel whereby 209 mg (yield: 87.3%) of 7-diethoxymethylcamptothecin was 
obtained as yellowish white crystals. 

Analytical data of this compound were identical with those shown in Example 10. 

Example 23 

60 7-Diethoxymethylcamptothecin (250 mg, 0.555 m-mol) was suspended in ice water (15 mt) and cone 
hydrochloric acid (25 ml) was added thereto to form a solution. The mixture was stirred for 18 hours at 
room temperature, diluted with ice water (500 ml) and then extracted with chloroform (200 ml x 3). The 
chl roform layers were dried ver magnesium sulfate, filtered and concentrated until dryness under 
reduced pressur whereby 187 mg (yield: 89.6%) of camptothecin-7-ald hyde was obtain d as a yellow 

m solid. 
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Analytical data of this product were identical with those shown in Example 1. 
Claims 

5 1. 7-substituted camptothecin derivatives of the general formula: 



10 



15 



20 



25 



30. 



35 



45 



50 



55 



60 




(I) 



wherein R represents -CHO, -CH 2 OR", -CH(OR% or-CH=N-X where R' is a lower alkyl group having 
from 1 to 6 carbon atoms or a phenylalkyl group having from 1 to 3 carbon atoms in the aikylene moiety 
thereof R" is a phenylalkyl group having from 1 to 3 carbon atoms in the aikylene moiety thereof, and X is 
a hydroxyl group or — NR'R 2 where R 1 and R 2 are the same or different and each represent hydrogen atom 
or a lower alkyl group having from 1 to 6 carbon atoms, or when R 1 is hydrogen, R 2 may be a lower alkyl 
group having from 1 to 6 carbon atoms, a substituted or unsubstituted aryl group, a carbamoyl group, an 
acyt group, an aminoalkyl group or an amidino group, or when R 1 is a lower alkyl group, R may be an 
aminoalkyl group, or R 1 and R 2 may be combined together with the nitrogen atom to which they are 
attached to form a heterocyclic group which may be interrupted by one or two nitrogen, oxygen and/or 
sulphur atoms, and the quaternary salts thereof. 

2. 7-substituted camptothecin derivatives as claimed in Claim 1 wherein R represents the group 
— CH(OR') 2 where R' is a straight or branched chain alkyl group having from 1 to 6 carbon atoms. 

3. 7-substituted camptothecin derivatives as claimed in Claim 1 wherein R represents the group 
— CH a OR' where R' is a phenylalkyl group having from 1 to 3 carbon atoms in the aikylene moiety. 

4 7-substituted camptothecin derivatives as claimed in Claim 1 wherein R represents the group 
— CH(OR') 2 where R' is a phenylalkyl group having from 1 to 3 carbon atoms in the aikylene moiety which is 

linear or branched. 

5. Camptothecin-7-aldehyde. 

6. Camptothecin-7-aldehyde oxime. 

^ 7. Camptothecin-7-aldehyde hydrazqne. 

8 7-substituted camptothecin derivatives as claimed in Claim 1 wherein R represents the group 
— CH=N— X and X is the group — NR*R a where R 1 is hydrogen and R 2 is a straight or branched chain alkyl 

group having from 1 to 6 carbon atoms. 

9. 7-substituted camptothecin derivatives as claimed in Claim 1 wherein R represents the group 
— CH=N— X and X is the group— NR 1 R 2 where R 1 is hydrogen and R 2 is an unsubstituted phenyl group or a 
phenyl group substituted by one or two nitro groups in thc ;; p- and/or p-positions thereof. 

10. Camptothecln-7 -aldehyde p-toluenesulfonylhydrazone. 



11. Camptothecin-7-CH » N-N - C(NH 2 ) 2 



12. Camptothecin-7-CH = N- n N-ChL. 

13. Camptothe.cin-7-CH = N-NHCOCH^CH^- HCI 

14. Camptothecln-7-CH * N-NHCOCH 2 N(CH 3 ) 3 • CI 
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1 5. Camptothecln-7-CH - N-NHCOCH 

0 

V-NH 

'Q- Camptothecin-7-CH = N- N 



io 0 

17. Camptothecin-Z-CH = N-NHCO . 

' 5 18, Camptothec, n-7-al<fehydes9micarbazone. 

2g 19. Camptothecin-r-aldehyde phenylsemicarbazone. 

20. Camptothecln.7. a idehyde thlosemicarbazone. 

21. Camptothecin-7-CH = N-N^ j . 



30 :£°° A ^^ 

hydrobromic acid, perchloric m ° r9anic aeid is acid, hydrochloric acid, 

»*{s.ri:s:°sr , ' , ' n - >■* - * »- slun , Wum 

a A proa* „ claimed in aita a aVffZfe ^J 0 " """""l*. 
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CH = N-X 



6 



10 




ts wherein X is a hydroxy! group or the group — NR 1 R a where R 1 and R a are the same or different and each 
represent a hydrogen atom or a lower alkyf group having from 1 to 6 carbon atoms, or when R 1 is a 
hydrogen atom, R a may be a lower alkyl group having from 1 to 6 carbon atoms, a substituted or 
unsubstituted aryl group, a carbamoyl group, an acyl group, an aminoalkyl group or an amidino group, or 
when R 1 is a lower alkyl group, R a may be an aminoalkyi group, or R 1 and R a may be combined together 

20 with the nitrogen atom to which they are attached to form a heterocyclic group which may be interrupted 
by one or two nitrogen, oxygen and/or sulfur atoms, and the quaternary salts thereof, which process 
comprises reacting camptothecin-7-aldehyde or an acetal thereof with an active amino compound of the 
general formula: 

25 H 2 N— X (ID 

wherein X is as defined above, in a manner known per se and optionally treating the resultant product with 
a quaternizing agent. 

34. A process as claimed in Claim 33 wherein the active amino compound of the general formula (II) is 
30 hydroxy I amine, hydrazine, a lower alkylhydrazine, phenyl hydrazine which may be ring-substituted with 

one or two nitro groups in the o- and/or p-positions, semicarbazide, Girard reagents, thiosemicarbazide or 
N-aminohydantoin. 

35. A process as claimed in Claim 33 wherein the quaternizing agent is a lower alkyl haiide or a strong 
acid. 

3$ 36. A process for the preparation of 7-phenylalkoxymethyl- and 7-dialkoxymethylcamptothecin 
derivatives of the general formulae: 



40 



AS 



so 




wherein R' is a lower alkyl group having from 1 to 6 carbon atoms or a phenyi-alkyl group having from 1 to 
3 carbon atoms in the alkylene moiety thereof and R" is a phenyl-alkyl group having from 1 to 3 carbon 
atoms in the alkylene moiety thereof, which process comprises treating 7-hydroxymethylcamptothecin 
$5 with an acid in the presence of a lower alkanol or phenylalkanot of the general formula: 

R'_OH or R" — OH (III) 

wherein R' and R" are as defined above. 
60 37. A process as claimed in Claim 36 wherein the acid is a mineral acid, a Lewis acid, a strong organic 
carboxylic acid or an organic sulfonic acid. 

38. A process as claimed in Claim 37 wherein the mineral acid is sulfuric acid, hydrochloric acid, 

hydrobromic acid or perchloric acid. 

39. A process as claimed in Claim 37 wherein the Lewis acid is boron trifluoride, aluminium chloride, 

65 ferric chloride or stannic chloride. 
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or JUSXSF"" fn C ' aim 37 — * cardie acid is , rifluoroacetl , acid 

M^f^^^Z" JSSa^«** acid is b — ^nic acid, p- 

42. A process as claimed in any one of Claims ™ T l d< 
propanol, isopropanol, n-butan7tert!butanT n tit I^T the lower alkano1 * methanol ethanol 
hexanol or 2-ethylbutanol. ' Utano1, Mm * a,coho1 - l*>amyl alcohol, tert-amyl alcohol n ,' 

«*t£SS£ *• ^ydroxymethylcamptothecin is 

from room temperature to reflux temperature ' *" presence of the aci « * a temperature 

in an ^SS^SSS!^ ** *"* - ta 3 amount or 

d.altaxymethylcamptothecin ^Whylcamptothecin to obtain IL 

Patentanspruche 

1. 7-substituierte Camptothecln-Derivate der allgemeinen Formel 



25 



30 



35 




(I) 



worin R = — CHO — CH nR" __ru/r.BM 

AIM B rupp 6 mit1bis6Koff n «oton 0 ^ darstel,t - wori " *» "iedere 

der Alkyleng ? ppe, R" eine Ph^l^S^^7£JffiS2^ ml, '•"S ^"'^atornen in 
erne Hydroxylgruppe oder-NR'R* bedeuten wo in ff id * ttS? "? m9n ,n d8r Alk Vlengruppe und X 

* Z?™" 8 1 Wasse ^tom Oder e XeX ^ky^L 8 mft VhtfiTSr"'^ V6rschieden sind 
oder, wenn R' Wasserstoff 1st R» eine niede™ TEjEZ PP • ?'l 6 Kohlen stoffatomen bedeuten 
substituierte Oder unsubstituierte A^lgTppe ?ne <iJSST m,t 1 . bis A 6 Kohlenstoffatomen, Z 
gruppe oder eine Amidogruppe semtanTode wen ^R' 1» fl T P9 * A e L n ? eine Aminoalkyl- 

gruppe sein kann, oder worin R" und mSL?^*"? 1 ! ^""W* ist - * Aminoalkyl- 

« mar heterocyclischen Gruppe KombinieSin i Snne S?^' a " 8,9 " bunden sind < un,er Bi| dung 
oder Schwefelatome unterbTocnen 2 Jan" S^eSStST 

4. 7.substituierte C^mptotnecinOerivate nTJh aT.h^ !ST d9r n Alk y ,en 9™PPe bedeutet 
worm R< eine Phenylalkyljruppe mit 1 bi! 3 S.tnSJ' W °- rin , R die Gruppe -CHWR'J, darstellt, 
vemveigtist, bedeutet P 8 3 ^'"""offatomen in der Alkylengruppe, die linear oder 



5. Camptothecin-7-aldehyd. 
w 6. Camptothecin-7-aldehyd-oxim. 

7. Camptothecin.7-a!dehyd-hydrazon. 



fl 7 k • • fwnyurazun. 

- • M Nitrognipptn ,„ 
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10. Camptotheci n-7-aldehyd p-toluolsulfonylhydnozon, 

11. Camptotheci n-7-CH = N— N - C(NH 2 ) 2 . 



12. Camptothecln-7-CH - N- N N - CH^ . 



10 13. Camptothecin-7-CH - N^HCOCHgNfCH^- HCI 



14. Camptotheci n-7-CH « N-NHCOCH 2 N(CH 3 ) 3 -CI 

15. Camptothecin-7-CH » N-NHCOCH 2 N ' M • CI 

0 

^ — NH 

16. Camptothecin-7-CH = N— 



o 

17. Camptotheci n-7-CH = N— NHCO- 

18. Camptothecin-7-aldehyd-semicarbazon. 



19. Camptotheci n-7-aldehyd -pheny I semi carbazon. 



20. Camptothecin-7-aldehyd-thiosemicarbazon. 



21. Camptotheci n-7-CH =• N— J • 



22. Verfahren zur Herstellung von Camptothecin-7-aldehyd aus 7-Hydroxymethylcamptothecin r wobei 
7-Hydroxymethylcamptothecin mit einem kationischen Reagens behandelt wird, welches erne 
anorganische Saure, eine organische Saure, eine Lewis-Saure, ein organisches Saurehalogenid Oder em 

Halogenierungsmittel darstellt m 
45 23. Verfahren nach Anspruch 22, worin die anorganische Saure Schwefelsaure, Chlorwasserstoffsaure, 

Bromwasserstoffsaure, PerchlorsSure Oder Jodwasserstoffsaure darstellt 

24. Verfahren nach Anspruch 22, worin die organische Saure EssigsSure, Propionsaure, Benzoesaure, 
Chloressigsaure, TrifluoressigsSure, p-Toiuolsulfosaure, Methansulfonsaure oder Ethansulfonsaure 

so darS 25! t Verfahren nach Anspruch 22, worin die Lewis-Saure Bortrifluorid-Etherat, Aluminiumchlorid, 
Ferrichlorid oder Stanlchlorid darstellt 

26. Verfahren nach Anspruch 22, worin das organische Saurehalogenid p-ToluolsuIfonylcnlond oder 

Phenytacetyichiorid darstellt 

27. Verfahren nach Anspruch 22, worin das Halogenierungsmittel Phosphoroxychlond, 
55 Phosphortrichlorid, Thionylchlorid oder Triphenylphosphit-Tetrachlorkohlenstoff darstellt. 

28. Verfahren nach Anspruch 22 oder 23, worin die anorganische Saure als 20— 50%ige waSnge 
Ldsung verwendet und die Umsetzung unter RuckfluS durchgefuhrt wird. 

29. Verfahren nach Anspruch 22 oder 24, worin die organische Saure als polares Losungsmittel 

verwendet wird. „ L . „ rt . . . n 

60 30. Verfahren nach Anspruch 22 oder 25, worin die Lewis-Saure in einer 5- bis 10-molaren Mange, 
bezogen auf das 7-Hydroxymethylcamptothecin, verwendet, und die Umsetzung bei einer Temperatur von 
90 bis 100°C in einem protonenfreien Losungsmittel durchgefuhrt wird. 

31. Verfahren nach Anspruch 22 oder 26, worin das organische Saurehalogenid in einer 5- bis 10- 
molaren Menge, bezogen auf das 7-Hydroxymethylcamptothecin, verwendet und die Umsetzung bei einer 
66 Temperatur von 90 bis 100°C in einem polaren Losungsmittel durchgefuhrt wird. 
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32. Verfahren nach Anspruch 22 oder 27, worin das Halogenierungsmittel in einer 5- bis 10-molaren 
Menge, bezogen auf das 7-Hydr xymethylcamptothecin, verwendet und di Umsetzung bei einer 
Temperatur von etwa 100°C in einem Ldsungsmittel durchgefuhrt wird. 

33. Verfahren zur Herstellung v n neuert 7-substituierten Camptothecin-Derivaten der allgemeinen 
5 Formel 

CH o N-X 



JO 



JS 




20 worin X eine Hydroxylgruppe oder die Gruppe — NR'R 2 darsteflt, worin R 1 und R 2 gleich oder voneinander 
verschieden sind und jeweils ein Wasserstoffatom oder eine niedere Alkyigruppe mit 1 bis 6 Kohlenstoff- 
atomen bedeuten, oder, wenn R 1 ein Wasserstoffatom ist, R a eine niedere Alkyigruppe mit 1 bis 6 Kohlen- 
stoffatomen, eine substituierte oder unsubstituierte Arylgruppe, eine Carbamoylgruppe, eine Acylgruppe, 
eine Aminoalkylgruppe oder eine Amidinogruppe sein kann, oder, wenn R 1 eine niedere Alkyigruppe ist, R 

25 eine Aminoalkylgruppe sein kann oder R* und R 4 zusammen mit dem Stickstoffatom, an das sie gebunden 
sind, unter Bildung einer heterocyciischen Gruppe miteinander kombiniert sein kdnnen, die durch ein oder 
zwei Stickstoff-Sauerstoff- und/oder Schwefelatome unterbrochen sein kann; und deren quantern3ren 
Salzen, dadurch gekennzeichnet, daS man Camptothecin-7-aldehyd oder ein Acetal davon mit einer aktiven 
Aminoverbindung der allgemeinen Formel 

30 H 2 N— X (ID 

worin X wie vorstehend definiert ist, in an sich bekannter Weise umsetzt und das erhaltene Produkt 
gegebenenfalls mit einem Quaternisierungsmittel behandelt 
35 34. Verfahren nach Anspruch 33, worin die aktive Aminoverbindung der allgemeinen Formel (II) 
Hydroxylamin, Hydrazin, ein niederes Alkylhydrazin, Phenylhydrazin (das mit einer oder zwei Nitrogruppen 
in der o- und/oder p-Stellung ringsubstituiert sein kann), Semicarbazid, Girard-Reagentien, Thiosemi- 
carbazid oder N-Aminohydantoin darstellt 

35. Verfahren nach Anspruch 33, worin das Quaternisierungsmittel ein niederes Alkylhalogenid oder 

40 eine starke Saure darstellt 

36. Verfahren zur Herstellung von 7-Phenylalkoxymethyl- und 7-Diaikoxymethylcamptothecm- 

Derivaten der allgemeinen Formeln 




worin R' eine niedere Alkyigruppe mit 1 bis 6 Kohlenstoffatomen oder eine Phenyl-Alkylgruppe mit 1 bis 3 
Kohienstoffatomen in der Alkyiengruppe und R" eine Phenyl-Alkylgruppe mit 1 bis 3 Kohlenstoffatomen in 
eo der Alkyiengruppe darstellt dadurch gekennzeichnet, daB man 7-Hydroxymethyicamptothecin- mit einer 
Saure in Gegenwart eines niederen Alkanols oder Phenyialkanols der allgemeinen Formel 

R'— OH oder R"— OH (III) 
65 umsetzt worin R' und R" wie vorstehend definiert sind. 
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37. Verfahren nach Anspruch 36, w rin die S§ure eine MineralsSure, eine Lewis-Saure, eine starke 
organische Carbonsaure oder eine organische Sulfonsaure darstelit. 

38. Verfahren nach Anspruch 37, worin die MineralsSure Schwefelsiiure, Schwefelsaure, Chlorwasser- 
stoffsaure, Bromwasserstoffsaure oder Perchlorsaure darstelit. 

39. Verfahren nach Anspruch 37, worin die Lewis-Saure Bortrifiuorid, Aluminiumchlorid, Ferrichiorid 
oder Stannichlorid darstelit. 

40. Verfahren nach Anspruch 37, worin die starke organische Carbonsaure Trifiuoressigsaure oder 
Trichloressigsaure darstelit. 

41. Verfahren nach Anspruch 37, worin die organische Sulfonsaure BenzolsulfonsSure, p-Toluol- 
sulfonsaure, Methansulfonsaure oder Ethansulfonsaure darstelit 

42. Verfahren nach einem der Anspruche 36 bis 41, worin der niedere Alkanol Methanol, Ethanol, 
Propanol, Isopropanol, n-Butanol, tert.-Butanol, n-Amylalkohol, Isoamyialkohol, tert-Amylalkohol, n- 
Hexanol oder 2-Ethylbutanol darstelit 

43. Verfahren nach einem der Anspruche 36 bis 42, worin das 7-Hydroxymethylcamptothecin in dem 
neideren Alkanol oder Phenylalkohol als Losungs-mittel in Gegenwart der Saure bei einerTemperaturvon 
Raumtemperatur bis RuckfluBtemperatur gehalten wird. 

44. Verfahren nach einem der Anspruche 36 bis 43, worin die Saure in einer katalytischen Menge oder 
in einer Menge von mehreren molaren Aquivalenten, bezogen auf das 7-Hydroxymethylcamptothecin 
verwendet wird, urn ausschlieSlich oder bevorzugt 7-Dialkoxymethylcamptothecin zu erhalten. 

45. Verfahren nach einem der Anspruche 36 bis 43, worin die SSure in einem grofcen UberschuS, 
bezogen auf das 7-Hydroxymethylcamptothecin, zusammen mit einem Phenylalkanol der allgemeinen 
Formel R"— OH (wie in Anspruch 36 definiert) verwendet wird, um ausschlieSlich oder bevorzugt ein 7- 
Phenylakloxymethylcamptothecin zu erhalten. 

Revendications 

1. Derives substitues en 7 de la camptothecine ayant la formula geneale: 



dans laquelle R represente — CHO— , — CH 2 OR", — CH(OR') a ou — CH=N— X, ou R' est un groupe alkyle 
inf6rieur ayant de 1 a 6 atomes de carbone ou un groupe phenylalkyle ayant de 1 a 3 atomes de carbone 
dans son radical alkylene; R" est un groupe phenylalkyle ayant de 1 a 3 atomes de carbone dans son 
radical alkylene, et X est un groupe hydroxyle ou bien — NR 1 R 2 ou R 1 et R 2 sont identiques ou differents et 
represented chacun un atome d'hydrogene ou un groupe alkyle inferieur ayant de 1 a 6 atomes de 
carbone, ou bien quand R 1 est un atome d'hydrogene, R 2 peut Stre un groupe alkyle inf6rieur ayant de 1 a 6 
atomes de carbone, un groupe aryle substitue ou non substitu6, un groupe carbamoyle, un groupe acyle, 
un groupe aminoalkyle ou un groupe amidino, ou bien quand R 1 est un groupe alkyle inferieur, R a peut etre 
un groupe aminoalkyle, ou bien R 1 et R 2 peuvent etre combines ensemble avec i'atome d'azote auquel ils 
sont lids pour former un groupe h6t6rocyclique qui peut etre interrompu par un ou deux atome(s) d'azote, 
d'oxygene et/ou de soufre, et les sels quaternaires de ces derives. 

2.,Derive8 substitues en 7 de la camptothecine tels que revendiques dans la revendication 1, dans 
lesquels R represente le groupe— CH(OR')a oCi R' est un groupe alkyle a chalne lineaire ou ramifiee ayant 
de 1 a 6 atomes de carbone. 

3. Derives substitues en 7 de la camptothecine tels que revendiques dans la revendication 1, dans 
lesquels R represente le groupe — CH 2 OR ; ou R' est un groupe phenylalkyle ayant de 1 a 3 atomes de 
carbone dans le radical alkylene. 

4. Derives substitues en 7 de la camptothecine tels que revendiques dans la revendication 1, dans 
lesquels R represente le groupe — CHKDR'Ja ou R' est un groupe phenylalkyle ayant de 1 a 3 atomes de 
carbone dans le radical alkylene qui est lineaire ou rami fie. 

5. Camptothecine-7-aldehyde. 

6. Camptothecine-7-aldoxime. 

7. Camptothecine-7-ald6hyde hydrazone. 
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tels que revendiqufc dans la revan* , 
R 2 estungr up 811^1^ ^^" X ' etXest,e Qr up — NR 1 R* r? f , ■ ? vend,cat| on 1, dans 

1 °' C8mptothe ' 0i "^.de'h yde P-tolu5 ne5u ,fo„ y , hydrazone . 

11. Camptothecine^H . N-N - C(NH 2 ) 2 . 

12. C am ptothe'cine.7-CH = N-N r ~^-CH 

13. Camptothe'cine.r-CH - N-NHCOCH,N(CH ) . HCI 

2 3 2 

14. CamptothecIne-r-CH . N-NHC0CH 2 N(CH,) v CI . 
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15. Camptotheclne-7-CH = N-NHCOCH 

0 

V~ NH 

16. Camptothdclne-7-CH = N- l/ ^ 

0 

17. Camptothe^ne-7.CH»N^HCO--^j. 
18 ' Cam P toth ^ne.7.a,dehyde semicarbazone. 

* Cam P to ^-ine.7.a,deVde.p h ^ny,se m icarbazone 

w 

«>. Cam P'o^cine-r.a, d e hy da-t h ,o S e I n ( carbazone. 
21. Camptoth63ln9-7.CH =. N- 

wmptothSqu^ro'? Lb??^ 0 ." ?i cam P t0 ^cine-7.aldahvd 8 A , , 

nuicauon 23, dans lequel I'aclde 
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^^ttSZ&ESSSl ™*« > — * e St ^ au reflux 
^ rSSffifl? ^ U " S °' Vant Po'aire " 22 ° U " r Vendica «°" 24, dans Cf£ de 

U t rSKH Cati °" 22 ° U ' a •"■"**■« 2 5, dans , eqU e, ,'acids - 

faction est effsctuee a una tempi^t de SKiR ST 3 ^'^^ 

31. Procedfi tel que revendimii . C dans un so,va nt aprotique Wln «™e at la 

I'halogenure d'acide organ que S uti£ 3 r8vendi ««™ 22 ou la revendication 26 d 9ne ■ , 
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carbons, ou bien quand R' est un atome d'hydrogene R* oTt I £ ! ,nWnWr ay8nt de 1 a 6 ato ™s de 
6 atomes de carbons, un groups aryle substltue ou n«n , «52?» ? Une 9roupe alk V ,e in *i«r ayant de 1 a 
un groups aminoalkyle ou un group 2f u ^.and SCtn " fl ™«* 1 ?*«"»Yle. un groups acy e 
groupe aminoalkyle ou bien R' et R' peuvent Strs C E " ST pe alky,e infarieur < " S Pa<* etre un 

peut etre substituee sur le noyau oar m alk V hydranne infsrisure, la phSnylhydrazine aui 

halogenure d'a.ky.s inferieJr 0u t t&tZT***" ^ '' a " nt de «isation sst un 

ayant imto£&£Z^ deS ^.aicoxymetnyi- et 7-dia.coxymsthy,campto,hecine 
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3 atonifls da carbons dans son radical X£» riSS™' • R •"* T ■"""» P"**** ayarc 



R'-OH ou R"-OH 
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dans laquelle R- at R" ont les definitions ci-dessus. 

sulfonique. K wiromque, I acide methanesulfonique ou I'acide ethane 

ft «ons 36 a 42. dans , eq ue, ,a 7- 
en prtsence de I'acide a una temperaZ alVn de t^J^J^I^ eaml comme s °'™t 

44. Proct5d§ tel que revendiautS dans i' un » n,i«iJ»-- P J 8 amb,ant e a la temperature du reflux 
estutiiiseenunequl^ 

7-hy d roxymethylcarnptoth6cine pour obtenir un ¥JZ>~ II ^ u,valents par rapport a la 

preferentiellement r una ™ ialc °^thylcamptothecine exclusivemem ou 

est IXT^t SSff^^^ » 4 43, dans lequs, , acide 

phenylalcanol ayant la formule gentle R"-_i H K T Pt ° Me simulta "ement avec un 
Phenylalcoxymethylcamptothacine exdusivemK^^^^ 36 pour <"*>"'> 7- 
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